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1
APPARATUS FOR TESTING AND BLEEDING
AUTOMATIC BRAKING SYSTEMS

BACKGROUND OF THE INVENTION

The invention relates generally to automatic braking
system testers and brake bleeding devices and, more
particularly, to a tester and brake bleeder of automatic
braking systems which utilize a computer system and
which are incorporated in airliners, such as the McDon-
nell Douglas MD 80, DC 9 and DC 10.

Many modern airliners utilize an automatic braking
system (ABS) to automatically apply full braking power
with ground spoiler deployment during a rejected take-
off and to automatically apply a preselected level of
braking power with ground spoiler deployment during
landing. For landing, the pilot may select one of three
ABS land modes providing either minimum, medium or
maximum braking force. For takeoff, the pilot may
select the ABS take off mode which provides maximum
braking force during rejected takeoff. Incorporation of
the ABS obviates the likelihood that brake application
is delayed or not fully applied in these situations. In
addition, the ABS ensures that full, steady braking pres-
sure 1s applied and that it is applied at the earliest time
for optimum anti skid braking efficiency.

A testing system currently in use on the ABS for the
above identified airliners is integrated in the computer
used in the ABS and is known as (or identified as) the
Built In Testing Equipment (BITE). However, the
BITE system has a number of disadvantages which
render its use less than satisfactory and require techni-
cians to utilize additional testing procedures and equip-
ment when troubleshooting the ABS. Specifically, the
BITE is not a comprehensive testing system, and, there-
fore, it can produce misleading results. In addition, the
BITE system 1s not capable of fully testing some com-
ponents and some component circuits of the ABS. In
this regard, the BITE cannot test components and cir-
cuits used in certain ABS modes (minimum/land, max-
imum/land and take-off), cannot test anti-skid wheel
velocity transducers and cannot isolate ABS computer
control unit (LRU) component malfunctions from wir-
ing harness and position switch malfunctions. Conse-
quently, technicians troubieshooting the ABS often
must perform aircraft taxi runs or test flights. The 1n-
structions for using the BITE system are very complex
and difficult to comprehend rendering the BITE system
subject to improper use or misinterpretation of the re-
sults. In addition, in order to bleed the brake manifolds,
the technician must use a separate bleeder device.

An ABS tester is thus needed that is capable of fully
testing the ABS 1n all its operational modes. An ABS
tester i1s also needed that 1s simple and easy to use and
that is capable of differentiating between wiring, switch
and other component system malfunctions. An ABS
tester is also needed that i1s capable of being used to
bleed the brake manifolds.

SUMMARY OF THE INVENTION

It is a principal object of the present invention to
provide an improved ABS tester capable of testing all
the circuits and circuit components used in all the oper-
ational modes of the ABS.

It 1s another object of the present invention to pro-
vide an improved ABS tester capable of isolating LRU
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component malfunctions from wiring harness and posi-
tion switch malfunctions.

It 1s also another object of the present invention to
provide an improved ABS tester which is simple and
€asy to use.

It is also an object of the present invention to provide
an improved ABS tester which is capable of being used
to bleed the brake manifold.

It 15 also an object of the present invention to provide
an improved ABS tester which is capable of being used
during in flight testing of the ABS.

The tester of the present invention utilizes an adapter
rack and adapter cable so that the tester main unit can
be tapped into the circuits of the ABS computer control
panel, computer control unit, valid control switches,
anti skid control unit and brake hydraulic system. This
allows the tester of the present invention to test all ABS
components while they are in functional use, and allows
the tester to test the ABS function and components in
each and every operational mode.

The tester incorporates bypass and test switch panels
for electrical interconnection of the anti skid control
untt, the ABS computer control unit, the ABS com-
puter control panel, the valid control switches and the
brake hydraulic system to the ABS power supply. The
bypass switches can aid in fault isolating a malfunction-
Ing component supplying the correct input for the com-
ponent and verifying the subsequent correct operation
of the system. The tester also incorporates indicator
light panels which are connected to the anti skid unit,
the computer control unit and panel, the valid switches
and the hydraulic system and which may, for some test
modes, be connected to the bypass switch panels. These
switch and indicator panels allow for selective individ-
ual testing of each of the circuits.

The tester also utilizes a bleed harness so that the
tester may be connected to the left and right brake
manifolds for bleeding of the manifolds. For bleeding of
the manifolds, the adapter cable must be disconnected
from the tester main unit and the bleed harness con-
nected thereto. In addition, for bleeding of the mani-
folds, the tester is connected to a power supply means.
Essentially, the tester holds the valves of the manifolds
open so that the hydraulic fluid can be pumped into the
manifolds and air purged therefrom.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

F1G. 1a 1s a diagrammatic representation of the tester
of the present invention showing the tester main unit as
well as the adapter rack, adapter hold down, adapter
cable and bleed harness.

FI1G. 15 1s a diagrammatic representation of compo-
nents of the tester of the present invention showing the
adapter rack of FIG. 1a in detail and also showing the
tester main unit as well as the adapter cable of FIGURE
la and the ABS control unit.

FIG. 1c1s a diagrammatic representation of the tester
main unit of F1G. 1a showing the face of the tester main
unit in detail.

FIG. 2 1s a circuit block diagram of the tester of the
present invention showing its electrical connections to
the ABS computer control unit, the ABS valid control
switches and the ABS hydraulic system.

FIG. 3 15 a circuit block diagram of the tester of the
present invention showing its electrical connections to
the ABS computer control panel, the anti skid control
unit and the ABS computer control unit.
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FI1G. 4 is a circuit block diagram of the tester of the
present invention showing its electrical connections to
the ABS computer control panel, the ABS valid contro]
switches and the ABS hydraulic system.

FIG. 5 1s a circuit block diagram of the tester of the
present invention showing its electrical connections to
the ABS hydraulic system for bleeding of the brake
manifolds. |

FIG. 6 1s a circuit block diagram of the ABS com-
puter control unit of FIGS. 2 and 4.

FIG. 7 is a circuit block diagram of the ABS valid
control switches and ABS hydraulic system of FIGS. 2
and ‘3.

FIG. 8 is a circuit block diagram of the ABS com-
puter control panel of FIGS. 3 and 4.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIG. 1 of the drawings, the ABS brake
bleeder and system tester apparatus of the present in-
vention 1s generally designated by the numeral 10. The
apparatus 10 preferably includes a main tester unit 12,
an adapter rack 14, an adapter hold down assembly 185,
an adapter cable 16 and a bleed harness 18, as shown in
FIG. 1a. The tester main unit 12 is provided with an
input jack 20 for receiving cable 16 and harness 18.
Cable 16 and harness 18 are interchangeably connect-
able to input jack 20. Cable 16 allows the tester unit 12
to be electrically connected to the ABS for testing
thereof.

FIGS. 2 and 3 show a first operational mode of the
tester 10. In the first operational mode, the tester main
unit 12 1s connected to the ABS in parallel with the
ABS computer control unit 26 (FIG. 15). The first oper-
ational mode tests the ABS computer control unit 26
and computer control panel 36 as well as the valid con-
trol switches 28, electronic components of the brake
hydraulic system 32 and anti skid control unit 40 (specif-
ically, the anti skid valid and velocity inputs).

In the first operational mode, the circuit components
of the tester main unit 12 are preferably electrically
connected to the electrical power input circuits of the
ABS. The tester unit 12 also preferably includes a first
bypass switch panel 24 which comprises switches S8,
S9, S10, S11, and S12, as shown in FIGS. 1c and 2. The
bypass panel 24 is electrically connected to the com-
puter control unit 26 of the ABS, the valid control
switches 28 of the ABE: and the electrical power tap-
ping means 38, as shown in FIG. 2. Interconnecting
wires 48 preferably interconnect the bypass panel 24 to
the ABS control unit 26 and valid switches 28. The
tester unit 12 also includes a second bypass switch panel
30 which comprises switches S3, S4, S5 and S6, as
shown in FIGS. 1c and 2. The bypass panel 30 is electri-
cally connected to the computer control unit 26, electri-
cal components of the ABS hydraulic system 32 and the
electrical power tapping means 38, as shown in FIG. 2.
Interconnecting wires 48 preferably interconnect the
bypass panel 30 to the control unit 26 and the hydraulic
system 32. The tester unit 12 also includes a third bypass
switch panel 34 which comprises switches S14, as
shown in FIGS. 1c and 3. The bypass panel 34 is electri-
cally connected to the anti skid control unit 40 of the
ABS, to a computer control unit 26 of the ABS and to
power tapping means 38, as shown in FIG. 3. Intercon-
necting wires 48 preferably interconnect the bypass
panel 34 to the anti skid unit 40 and the control unit 26.
The third panel 34 is also electrically connected to a
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wheelspeed adjustment control 42 which adjusts simu-
lated voltage output from a selected wheel transducer in
order to test associated circuits and the anti skid control
unit. The third panel 34 Is also electrically connected to
a meter select switch S13 which Is electrically con-
nected to a voltmeter 92 for testing of the anti skid
wheel transducers and the anti Skid control unit veloc-
ity, static and spin up output. The bypass switches of
bypass panels 24, 30 and 34 aid in fault 1solating a mal-
functioning component by supplying the correct input
for this component and verifying the subsequent correct
operation of the ABS.

The tester main unit 12 also includes, for the first
operational mode, a first indicator light panel 50, a sec-
ond indicator light panel 52 and a fourth indicator light
panel 54, as shown in FIGS. 1¢ and 2. The first indicator
light panel 44 preferably includes indicators DS9,
DS10, DS11, DS12 and DS13. The first indicator panel
50 is preferably electrically connected to the first bypass
panel 24 and preferably is more specifically electrically
connected to the interconnecting wires 48 which intet-
connect the bypass panel 24 to the control unit 26 and
valid switches 28 in order to tap into and thereby test
the electrical circuits thereof. The second Indicator
light panel 52 preferably includes indicators DS1, DS3,
D35 and DS7. The second indicator panel 52 is prefera-
bly electrically connected to the second bypass panel 30
and preferably is more specifically electrically con-
nected to the interconnecting wires 48 which intercon-
nect the bypass panel 30 to the control unit 26 and the
hydraulic system 32 in order to tap into and thereby test
the electrical circuits thereof. The fourth indicator light
panel 34 preferably includes indicators DS2, DS4, DS6
and DS8. The fourth indicator panel 54 is preferably
electrically connected to the pressure test switch S7 and
preferably is more specifically electrically connected to
the interconnecting wires 48 which interconnect the
test switch S7 to the control unit 26 and the hydraulic
system 32 In order to tap into and thereby test the elec-
trical circuits thereof.

The tester main unit 12 additionally includes, for the
first operational mode, a third indicator light panel 56
shown in FIGS. 1¢ and 3. The third indicator panel 56
preferably includes indicators DS14, DS15 DS1se,
DS17 and DS18. The third indicator panel §6 prefera-
bly 1s electrically connected to the computer control
panel 36 and the computer control unit 26 and is prefer-
ably more specifically electrically connected to a third
set of interfacing wires 64 (FIG. 3) which interconnect
the computer panel 36 and the control unit 26 in order
to tap into and thereby test the electrical circuits
thereof.

A first set of amplifiers 42 is preferably provided and
electrically connected to the first indicator light panel
50 in order to provide sufficient electrical current to the
first panel 50 for illumination thereof. Similarly, a third
and fourth set of amplifiers 44 and 46 are preferably
provided which are electrically connected to the third
indicator panel 56 and the fourth indicator panel 54,
respectively, in order to provide sufficient electrical
current to the panels 56 and 54 for illumination thereof

The tester main unit 12 includes, for the first opera-
tional mode a first, second, third, fourth, fifth, sixth,
seventh, eighth, ninth, tenth, eleventh, twelfth and thir-
teenth set of test jacks (or test points) 66, 68, 70, 72, 714,
76, 78, 80, 82, 84, 86, 88 and 90, as shown in FIGS. 2 and
3. The first set of Jacks comprise TP1S, TP22S, TP60S,
TP33S and TP31S. The second set of jacks comprise
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TP41S. The third set of jacks comprise TP21, TP10,
TP36 and TP41C. The fourth set of jacks comprise
TP19C, TP27C, TP55C and TP29C. The fifth set of test
Jacks comprise TP19S, TPTP27S, TPS5S and TP29S.
The sixth set of jacks comprise TP22C, TPLC, TP60C,
- TP33C and TP31C. The seventh set of jacks compnise
TPI1C, TPS4C, TP17C and TP42C. The eighth set of
jacks comprise TP7S, TP54S, TP17S and TP42S. The
“ninth set of jacks comprise TP2§, TP49 and TP37. The
tenth set of jacks comprise TP14C, TP14S, TP40,
TP3I8C and TP38S. The eleventh set of jacks comprise
TP62, TP12, TP3, TPS9, TP35C, TP35S TP67, TP64
and TP65. The twelfth set of jacks comprise TP58 and
TP56. The thirteenth set of Jacks comprise TP13, TP52,
TP26 and TP39.

The first set of test Jacks 66 1s electricallv connected
to the first bypass switch panel 24 for tapping into the
electrical circuits of the bypass panel 24 and the valid
switches 28. The second set of jacks 68 is electrically
connected to the second bypass switch panel 30 for
tapping into the electrical circuits of the bypass panel 30
and the hydraulic system 32. The third set of test jacks
70 1s connected to the second bypass panel 30 for tap-
ping into the electrical circuits of the bypass panel 30
and the control unit 26. The fourth set of jacks 72 are
connected to the test switch S7 for tapping into the
circuits of the test switch S7 and the control unit 26.
The fifth set of jacks 74 is connected to the test switch
S7 for tapping into circuits of the test switch 87 and the
hydraulic system 32. The sixth set of jacks 76 is con-
nected to the first bypass panel 24 for tapping Into the
circuits of the bypass panel 24 and the control unit 26.
The seventh set of jacks 78 1s connected to the third
bypass panel 34 for tapping into the circuits of the by-
pass panel 34 and the control unit 26. The eighth set of
jacks 80 1s also connected to the third bypass panel for
tapping into the circuits of the third panel 34 and the
anti skid control unit 40. The remaining sets of jacks
will be described in detail below. The test jacks function
in conjunction with test lead 90 which may be plugged
into external test point EXT1 (FIG. 1¢) and thereby
connected to the voltmeter 92 and meter select switch
S13 in order to allow electrical connection of the test
lead 90 into any one of the test jacks for testing of the
electrical circuits of the ABS. This allows testing of any
DC circuit in the ABS preferably 1n the range of 0 to
200 volts.

The tester main unit 12 includes, for the first opera-
tional mode, a first, second, third, fourth and fifth set of
interfacing wires 60, 62 64, 65 and 58. The first set of
interfacing wires 60 interconnect the control unit 26 and
the valid switches 28. The second set of interfacing
wires 62 interconnect the control unit 26 and the hy-
draulic system 32, as shown in FIG. 2. The third set of
interfacing wires 64 interconnects the control unit 26
and the control panel 36, as shown 1n FIG. 3. The
fourth set of interfacing wires 65 also interconnect the
control panel 36 and the control unit 26, as shown in
FIG. 3. The fifth set of interfacing wires 58 intercon-
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nect the control unit 26 and a ground. The sixth set of 60

interfacing wires 69 interconnect the anti skid umt 40
and the control unit 26. The fourth set of interfacing
wires are also electrically connected to the meter select
switch S13 in order to selectively test circuits of the
control panel 36 and the control unit 26. The ninth set of
test jacks 82 1s electrically connected to the first set of
interfacing wires 60 for tapping into circuits of the con-
trol unit 26 and the valid control switches 28. The tenth
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set of jacks 84 is connected to the second set of interfac-
ing wires 62 for tapping into circuits of the control unit
26 and the hydraulic system 32. The eleventh set of

Jacks 86 is connected to the third and fourth sets of

interfacing wires 64 and 65 for tapping Into circuits of
the control panel 36 and the control unit 26. The twelfth
set of jacks 88 is connected to the fifth set of interfacing
wires 88 for tapping into circuits of the control unit 26
and a ground. The thirteenth set of jacks 90 is con-
nected to the sixth set of interfacing wires 69 for tapping
into circuits of the control unit 26 and the anti skid unit
40. The test jacks allows access to each ABS wire for
detailed troubleshooting of all components of the ABS.

In the specific instance where indicator lights DS17
and DS18 In the first operational test mode indicate
there may be a diode failure of the diode between pins
M and N of the control panel 36, test jacks TP62 and
TP12 (which allow tapping into both sides of the diode)
can be used to test the diode. A pair of test leads
plugged into a suitable volt-ohm meter (not shown) and
inserted into jacks TP62 and TP12 allow AC voltage
testing across the diode or resistance testing of the diode
for a determination of whether the diode Is open or
shorted. The diode between pins G and V of the control
panel 36 may also be tested for failure simply by using
the third indicator light panel 56 and the voltmeter 92.

FIG. 4 shows a second operational mode of the in-
vention 10. In the second operational mode, the circuit
components of the tester main unit 12 are preferably
connected to the electrical power input circuits of the
ABS. In the second mode the computer control unit 26
1s removed from the aircraft ABS and the tester main
unit 12 1s connected to the ABS in place of the control
unit 26. Cable 16 and adapter rack 14 are preferably
used to connect the main unit 12 to the ABS, identically
as shown in FIG. 15 except that the control unit 26 is
omitted. The tester main unit 12 is electrically con-
nected to the ABS power input circuits (not shown).
The tester 10 furnishes power to all aircraft signal and
control switches that provide inputs to the ABS and to
the ABS manifolds and is used to verify their correct
operation. Switch operation verification is accom-
plished by placing the aircraft levers and switches in
predetermined positions and verifying switch contact
opening and closure by observing the respective indica-
tors on the tester main unit 12. Manifold operation veri-
fication 1s accomplished by sequencing the solenoid
valves in a predetermined order while observing the
pressure switch indicators. Fault isolation down to the

malfunctioning valve or pressure switch can then be
accomplished.

For the second operational mode, the tester 10 in-
cludes test switch §7. Switch S7 is used to isolate pres-
sure switch from valve faults. In contrast to the first
operational mode, test switch S7 is electrically con-
nected only to the hydraulic system 32 and the ABS
power put circuits, as shown in FIG. 4. Similarly,
second bypass switch panel 30 is connected only to the
hydraulic system 32 and the power input circuits. A
fourth bypass switch panel 38 is electrically connected
to the vahd control switches 28, the control panel 36
and the power input circuits. The fourth bypass panel
38 1s electrically connected to two indicators of the
third indicator panel §6. The two indicators are pro-
vided for connection to an arm enable circuit of the
computer control panel 36. The first indicator light
panel 50 Is electrically connected to the valid control
switches 28 for testing the circuits thereof. The second
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indicator panel is electrically connected to the hydrau-
lic system 32 and the second bypass switch panel 30 and
preferably i1s more specifically connected to intercon-
necting wires 48 for tapping into circuits of the panel 30
and hydraulic system 32 for testing circuits thereof. The
third indicator light panel 56 is electrically connected to
the computer panel 36 for testing circuits thereof. The
fourth indicator light panel 54 is electrically connected
to the hydraulic system 32 for testing circuits thereof.
The test unit 12 also includes a voltmeter 92 and a meter
select switch 94, as in the first operational mode. The
voltmeter 92 is connected to the select switch S13
which i1s connected to the computer control panel 36 for
selective testing of the circuits of the control panel 36.

F1G. § shows a third operational mode of the tester
10. In the third operational mode, the tester main unit 12
is electrically connected, by means of the bleed cable
harness 18, to the hydraulic system 32 for bleeding of

the takeoff and land auto brake control manifolds 96

and 98. In contrast to the first and second modes, in the
third operational mode the tester main unit 12 is prefera-
bly electrically connected to a source of electrical
power via means for supplying electrical power 22
(FIG. 1a) and not to the electrical power input circuits
of the ABS. The main unit 12 in the third operational
mode utilizes the second bypass switch panel 30, the
second indicator light panel and the fourth indicator
light panel and these panels are electrically connected
to the hydraulic system and the power means 22 identi-
cally as in the first operational mode. The tester main
unit 12 essentially holds the valves of the manifolds of
the ABS hydraulic system 32 open so that a hydraulic
pump (not shown), or other suitable bleed device, such
as a bleed hose or brake bleed cart can be used to pump
hydraulic fluid through the hydraulic system 22 to
thereby bleed the hydraulic lines thereof. Switch S1
allows selective connection of the circuit components
of the tester main unit 12 to either the power means 22
or the electrical power input circuits of the ABS.

Accordingly, there has been provided, in accordance

with the invention, an ABS tester and brake bleed tool
which fully satisfies the objectives set forth above. It is
to be understood that all terms used herein are descrip-
tive rather than limiting. Although the invention has
been described in conjunction with the specific embodi-
ment set forth above, many alternatives, modifications
and variations will be apparent to those skilled in the art
in light of the disclosures set forth herein. Accordingly,
it 1s intended to include all such alternatives, embodi-
ments, modifications, and variations that fall within the
scope of the invention as set forth in the claims set forth
heremnbelow.

We claim:

1. An apparatus for testing automatic braking sys-

tems, comprising:

a first bypass switch panel for electrical connection to
computer control unit of the automatic braking
system and to braking system wvalid control
switches, said first switch panel electrically con-
nected to electrical power input circuits of the
automatic braking system;

a first indicator light panel electrically connected to
said first bypass switch panel for electrically tap-
ping into electrical circuits of said first bypass
switch panel, the computer control unit and the
braking system valid control switches:

a second bypass switch panel for electrical connec-
tion to electrical circuits of the computer control
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unit and hydraulic system, said second bypass
switch panel electrically connected to the electri-
cal power input circuits;

a second indicator light panel electrically connected

- to said second bypass switch panel for electrically
tapping into electrical circuits of said second by-
pass switch panel, the computer control system
unit and the hydraulic system:

a test switch panel for electrical connection to said
brake hydraulic system, said test panel electrically
connected to the power circuits:

a third indicator light panel electrically connected to
said test switch panel for electrically tapping into
electrical circuits of said test switch panel, the
computer unit and the hydraulic system.

2. The apparatus of claim 1 further including;

a meter select switch for electrical connection to the
computer control unit and the brake hydraulic
system, said meter switch electrically connected to
said second bypass switch panel;

a voltmeter electrically connected to said meter se-
lect switch.

3. The apparatus of claim 2 further including:

a test lead electrically connected to said voltmeter;

a first set of test jacks electrically connected to said
first bypass switch panel for selective connection of
said test lead thereto in order to test electrical cir-
cuits of the valid control switches:

a second set of test jacks electrically connected to
said second bypass switch panel for selective con-
nection of said test lead thereto in order to test
electrical circuits of the hydraulic system;

a third set of test jacks electrically connected to said
second bypass panel for selective connection of
said test lead thereto in order to test electrical cir-
cuits of the computer contro! unit;

a fourth set of test jacks electrically connected to said
test switch for selective connection of said test lead
thereto in order to test electrical circuits of the
computer control unit;

a fifth set of test jacks electrically connected to said
test switch for selective connection of said test lead
thereto in order to test electrical circuits of the
brake hydraulic system;:

a sixth set of test jacks electrically connected to said
first bypass switch panel for selective connection of
said test lead thereto in order to test electrical cit-
cuits of the computer control unit;

4. The apparatus of claim 1 further including:

a voltmeter:

a meter select switch for electrical connection to said
computer control unit and the brake hydraulic
system, said meter switch electrically connected to
said voltmeter and to said second bypass switch
panel;

a test lead electrically connected to said voltmeter

a first set of interfacing wires (60) for electrical inter-
connection of the computer control unit and the
valid control switches:

a set of test jacks (82) electrically connected to said
first set of wires (60) for selective connection of
said test Jead thereto in order to test electrical cir-
cuits of the computer control unit and the valid
control switches:

a second set of interfacing wires (62) for electrical
interconnection of the computer control unit and
the brake hydraulic system:
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a set of test jacks (84) electrically connected to said

second set of wires (62) for selective connection of

said test lead thereto in order to test electrical cir-
cuits of the computer control unit and the brake
hydraulic system.

8. The apparatus of claim 1 further including:

a first set of amplifiers electrically connected to said
first indicator panel to provide sufficient current to
said first indicator panel for illumination thereof;

a second set of amplifiers electrically connected to
said second indicator panel to provide sufficient
current to said second indicator panel for illumina-
tion thereof:

a third set of amplifiers electrically connected to said
third indicator panel to provide sufficient current
to said third indicator panel for illumination
thereof.

6. The apparatus of claim 1 further including:

an input jack electrically connected to said indicator
light panels, said bypass switch panels and said test
switch panel;

an adapter rack for electrically interfacing the com-
puter control unit, the valid switches and the hy-
draulic system;

an adapter cable removably connected to said input
jack and said adapter rack for removably connect-
ing said bypass switch panels, said test switch panel
and said indicator light panels to the computer unit,
the valid switches and the hydraulic system.

7. An apparatus for testing automatic braking sys-

tems, comprising:

a first indicator light panel (80) for electrical connec-
tion to valid control switches of the automatic
braking system:;

a bypass switch panel (30) for electrical connection to
hydraulic brake system of the automatic braking
system, said bypass switch panel (30) electrically
connected to electrical power input circuits of the
automatic braking system;

a second indicator light panel (52) for electrical con-
nection to the hydraulic brake system, said second
indicator light panel (52) electrically connected to
said second bypass switch panel;

a bypass switch panel (38) for electrical connection to
the valid control switches and to the computer
control panel of the braking system, said bypass
switch panel (38) electrically connected to the
electrical power input circuits;

a third indicator light panel (56) for electrical connec-
tion to the computer control panel, said third indi-
cator panel (86) electrically connected to said by-
pass panel (38);

a test switch pane} for electrical connection to the
brake hydraulic system, said test switch panel elec-
trically connected to the power input circuits;

a fourth indicator light panel (§4) for electrical con-
nection to the hydraulic system, said fourth indica-
tor panel (54) electrically connected to said test
switch panel.

8. The apparatus of claim 7 further including:

a set of amplifiers (42) electrically connected to said
first indicator panel (50) to provide sufficient cur-
rent to said first indicator panel (80) for i1llumina-
tion thereof;

a set of amphlifiers (44) electrically connected to said
third indicator panel (56) to provide sufficient cur-
rent to said third indicator panel (36) for illumina-
tion thereof;
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a set of amplifiers (46) electrically connected to said
fourth indicator panel (54) to provide sufficient
current to said fourth indicator pane! (54) for illum-
ination thereof.

9. The apparatus of claim 7 further including:

a voltmeter;

a meter select switch for electrical connection to the
computer control panel, said meter switch electri-
cally connected to said voltmeter.

10. The apparatus of claim 7 wherein said bypass
switch panel is electrically connected to two indicators
of said third indicator panel, said two indicators pro-
vided for electrical connection to an arm enable circuit
of the computer control panel.

11. The apparatus of claim 7 further including:

an mput jack electrically connected to said second
and fourth indicator light panels (52, 54) and said
bypass switch panel (30); and

a bleed harness removably connected to said input
jack and to the brake hydraulic system for remov-
ably connecting said second indicator panel (52)
and said bypass switch panel (30) to the brake hy-
draulic system for bleeding of brake manifolds.

12. The apparatus of claim 7 further including:

an input jack electrically connected to said bypass
switch panels, said test switch panel and said indi-
cator panels;

an adapter rack for electrically interfacing the com-
puter control panel and the brake hydraulic system:
and

an adapter cable removably connected to said input
jack and said adapter rack for removably connect-
Ing said bypass switch panels, said test switch panel
and said indicator light panels to the computer

control panel, the brake hydraulic system and the
valid control switches.

13. An apparatus for testing of automatic braking
systems, comprising:

a indicator light panel (56) for tapping into electrical
circuits of computer control panel and computer
control unit of the braking system; and |

a bypass switch panel (34) for electrical connection to
an ant1 skid control unit of the automatic braking
system and the computer control unit, said bypass
switch panel (34) electrically connected to electri-
cal power input circuits of the braking system:

an set of test jacks (86) electrically connected to said
indicator hight panel (56) for selective testing of
electrical circuits of the computer control panel:

an set of test jacks (80) electrically connected to said
bypass switch panel (34) for selective testing of
electrical circuits of the anti skid control unit.

14. The apparatus of claim 13 further including a set
of amplifiers (44) electrically connected to said indica-
tor light panel (56) to provide sufficient electrical cur-
rent to said indicator panel (56) for illumination thereof.

15. The apparatus of claim 13 further including:

a voltmeter:;

a meter select switch for electrical connection to the
computer control panel, said meter select switch
electrically connected to said voltmeter and to said
bypass switch panel.

16. The apparatus of claim 13 further including a
wheelspeed adjustment control electrically connected
to said bypass switch panel.

17. The apparatus of claim 13 further including:
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a set of interfacing wires (64) for electrical intercon-
nection of the computer control panel and the com-
puter control unit; and

a set of interfacing wires (69) for electrical intercon-
nection of an anti skid control unit and the com-
puter control unit.

18. An apparatus for testing of automatic braking

systems, comprising:

a indicator light panel (56) for electrical connection
to electrical circuits of computer control panel and
computer control unit of the braking system;

a bypass switch panel (34) for electrical connection to
an anti skid control unit of the automatic braking
system and the computer control unit, said bypass
switch panel (34) electrically connected to electri-
cal power input circuits of the braking system:

a voltmeter;

a meter select switch for electrical connection to the
computer control panel, the anti skid unit and the
computer control unit, said meter select switch
electrically connected to said voltmeter and to said
bypass panel (34);

a test lead electrically connected to said voltmeter;

an set of test jacks (86) electrically connected to said
indicator light panel (56) for selective connection
of said test lead thereto in order to test electrical
circuits which include the computer control panel
and the computer control unit;

a set of test jacks (80) electrically connected to said
bypass switch panel (34) for selective connection of
said test lead thereto in order to test electrical cir-
cuits of the anti skid control unit;

a set of test jacks (78) electrically connected to said
bypass switch panel (34) for selective connection of
said test lead thereto in order to test electrical cir-
cuits of the computer control unit.

19. An apparatus for testing of automatic braking

systems, comprising:

a indicator hght panel (86) for electrical connection
to electrical circuits of computer control panel and
computer control unit of the braking system;

a bypass switch panel (34) for electrical connection to
an anti skid control unit of the automatic braking
system and the computer control unit, said bypass
switch panel (34) electrically connected to electri-
cal power input circuits of the braking system:;

a set of interfacing wires (64) for electrical intercon-
nection of the computer control panel and the com-
puter control unit;

a set of interfacing wires (65) for electrical intercon-
nection of the computer control panel and the com-
puter control unit;

a set of interfacing wires (69) for electrical intercon-
nection of the anti skid control unit and the com-
puter control unit;

a voltmeter:

a meter select switch for electrical connection to the
computer control panel, the computer control unit
and the anti skid control unit, said meter select
switch electrically connected to said voltmeter, to
said bypass switch panel (38) and to a selected one
of said set of interfacing wires (65);

a test lead electrically connected to said voltmeter;

an set of test jacks (86) electrically connected to said
sets of interfacing wires (64, 65) for selective con-
nection of said test lead thereto in order to test
electrical circuits of the computer control panel
and the computer control unit:
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a set of test jacks (90) electrically connected to said
set of interfacing wires (65) for selective connec-
tion of said test lead thereto in order to test electri-
cal circuits of the anti skid unit and the computer
control unit.

20. An apparatus for testing automatic braking sys-

tems, comprising;:

a first bypass switch panel for electrical connection to
a computer control unit of the automatic braking
system and to braking system valid control
switches, said first switch panel connected to elec-
trical power input circuits of the automatic braking
system:;

a first indicator light panel for tapping into electrical
circuits of the valid control switches;

a second bypass switch panel for electrical connec-
tion to the brake hydraulic system:

a second ndicator light panel for electrical connec-
tion to the hydraulic system and for electrical con-
nection to the hydraulic system and the computer
control unit, said second indicator panel electri-
cally connected to said second bypass panel;

a third bypass switch panel for electrical connection
to an anti skid control unit of the automatic braking
system and to the computer control unit, said third
bypass switch panel connected to the electrical
power circuits;

a fourth bypass switch panel for electrical intercon-
nection of computer control panel of the braking
system and the valid control switches, said fourth
bypass panel connected to the power circuits:

a test switch for electrical connection to said brake
hydraulic system, said test switch connected to the
power circuits;

a third indicator light panel for electrical connection
to the computer control panel, said third indicator
panel electrically connected to said fourth bypass
panel. |

21. The apparatus of claim 20 wherein said first indi-

cator light panel is electrically connected to said first
bypass switch panel.

22. The apparatus of claim 20 further including:

a set of amplifiers (42) electrically connected to said
first indicator light panel (50) to provide sufficient
current to said first indicator light panel (50) for
illumination thereof:

a set of amplifiers (44) electrically connected to said
third indicator light panel (56) to provide sufficient
current to said third indicator light panel (56) for
illumination thereof.

23. The apparatus of claim 20 further including:

a voltmeter:

a meter select switch for electrical connection to the
computer control panel, the anti skid unit and the
control unit, said meter switch connected to said
voltmeter, and to said fourth bypass switch panel:

a test lead electrically connected to said voltmeter:

a first set of test jacks electrically connected to said
first bypass switch panel for selective connection of
said test lead thereto in order to test electrical cir-
cuits of the valid control switches;

a second set of test jacks electrically connected to
said second bypass panel for selective connection
of said test lead thereto in order to test electrical
circuits of the hydraulic system;

a third set of test jacks electrically connected to said
second bypass panel for selective connection of
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said test lead thereto in order to test electrical cir-
cuits of the computer control unit:

a fourth set of test jacks electrically connected to said
test switch panel for selective connection of said
test lead thereto in order to test electrical circuits
of the computer control unit;

a fifth set of test jacks electrically connected to said
test switch panel for selective connection of said
test lead thereto in order to test electrical circuits 10
of the hydraulic system;

a sixth set of test jacks electrically connected to said
first bypass switch panel for selective connection of
said test lead thereto in order to test electrical cir-
cuits of the computer control unit.

24. The apparatus of claim 20 further including:

a voltmeter;

a meter select switch for electrical connection to the
computer control unit, the computer control panel ;g
and the anti skid unit, said meter switch electrically
connected to said voltmeter and to said third by-
pass switch panel (34);

a first set of interfacing wires (60) for electrical inter-
connection of the computer control unit and the 2°
valid control switches,

a set of test jacks (82) electrically connected to said
first set of interfacing wires (60) for selective con-
nection of said test lead thereto in order to test 30
electrical circuits of the computer control unit and
the valid switches:

a second set of interfacing wires (62) for electrical
interconnection of the computer control unit and
the hydraulic system; 35

a set of test jacks (84) electrically connected to said
second set of interfacing wires (62) for selective
connection of said test lead thereto in order to test
electrical circuits of the computer control unit and
the hydraulic system;

a third set of interfacing wires (64) for electrical inter-
connection of the computer control panel and the
computer control unit;
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a fourth set of interfacing wires (65) for electrical
Interconnection of the computer control panel and
the computer control unit:

an set of test jacks (86) electrically connected to said
third and fourth set of interfacing wires (64, 65) for
selective connection of said test lead thereto in
order to test electrical circuits of the computer
control panel and the computer control unit;

a fifth set of interfacing wires (58) for electrical inter-
connection of the anti skid control unit and a
ground;

a set of test jacks (88) electrically connected to said
fifth set of interfacing wires (58) for selective con-
nection of said test lead thereto in order to test
electrical circuits of the computer control unit;

a set of test jacks (78) electrically connected to said
third bypass switch panel (34) for selective connec-
tion of said test lead thereto in order to test electri-
cal circuits of the computer control unit:

an set of test jacks (80) electrically connected to said
third bypass switch panel (34) for selective connec-
tion of said test lead thereto in order to test electri-
cal circuits of the anti skid unit.

25. The apparatus of claim 20 further including:

means for supplying electrical power connected to
said second bypass switch;

an input jack electrically connected to said bypass
switch panels, said test switch panel and said indi-
cator light panels:

an adapter rack for electrically interfacing the com-
puter control unit the computer control panel and
the brake hydraulic system:

an adapter cable removably connected to said mput
jack and said adapter rack for removably connect-
Ing said bypass switch panels, said test switch and
said indicator light to the computer contro] panel, -
the brake hydraulic system and the valid control
switches:

a bleed harness removably connected to said Input
jack and to the brake hydraulic system for remov-
ably connecting said second indicator light panel
and said second bypass switch panel to the brake

hydraulic system for bleeding of brake manifolds.
L X% ¥ x *x
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